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• Links between diet and health have been
particularly highlighted these last years,
especially in diseases appearing with aging
(Parkinson, intestinal inflammatory diseases,
sarcopenia, diabetes…).
• Growing market for « health oriented » food
specifically designed for targeted nutritional
needs.
What are the limiting factors in gastric digestion of protein gels by pepsin?
What is the impact of the network microstructure on the kinetics of proteolysis in simulated
gastric conditions?
• Innovative in vitro techniques to monitor the enzyme activity at microscopic and
macroscopic scales on solid substrates.
• Microstructural investigations of the kinetics of gel proteolysis: imaging of local pH
gradients, pepsin diffusion and gel breakdown during digestion of different protein
substrates.
• A mathematical model of in vitro gastric digestion of protein gels.
• Transferring the developped methodologies to other heterogeneous catalysis systems.
• Predicting the digestion kinetics of more complex solid foods (with lipids and
carbohydrates) by adapting the previous mathematical model.
• Designing protein-based food formulas adapted to specific populations.
Diffusion of acidic gastric fluid in an 
egg white gel,
revealed with a pH indicator
Food structure appears as an interesting
lever to control digestion, nutrient release
and absorption. However, some
mechanisms of action of digestive
enzymes on solid food are still a subject of
debate.
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In vitro parameters
pH + Temperature + Time of reaction 
+ Substrate (concentration and conformation, size of 
particles) + Water activity and ionic content
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